Neuroprotective effects of dihydroprogesterone and progesterone in an experimental model of nerve crush injury.
A satisfactory management to ensure a full restoration of peripheral nerve after trauma is not yet available. Using an experimental protocol, in which crush injury was applied 1 cm above the bifurcation of the rat sciatic nerve for 20 s, we here demonstrate that the levels of neuroactive steroids, such as pregnenolone and progesterone (P) metabolites (i.e. dihydroprogesterone, DHP, and tetrahydroprogesterone, THP) present in injured sciatic nerve were significantly decreased. On this basis, we have focused our attention on DHP and its direct precursor, P, analyzing whether these two neuroactive steroids may have neuroprotective effects on biochemical, functional and morphological alterations occurring during crush-induced degeneration-regeneration. We demonstrate that DHP and/or P counteract biochemical alterations (i.e. myelin proteins and Na(+),K(+)-ATPase pump) and stimulate reelin gene expression. These two neuroactive steroids also counteract nociception impairment, and DHP treatment significantly decreases the up-regulation of myelinated fibers' density occurring in crushed animals. Altogether, these observations suggest that DHP and P (i.e. two neuroactive steroids interacting with progesterone receptor) may be considered protective agents in case of nerve crush injury.